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2. □ This is a SECOND or SUBSEQUENT submission of items concerning a filing under 35 U.S.C. 3 71. 

3 □ This is an express request to begin national examination procedures (35 U.S.C. 371(f)). The submission must include 
items (5), (6), (9) and (21) indicated below. 

4. □ The US has been elected by the expiration of 19 months from the priority date (Article 31). 

5. 0 A copy of the International Application as filed (35 U.S.C 371(c)(2)) 

a □ is attached hereto (required only if not communicated by the International Bureau). 

b. \%\ has been communicated by the International Bureau. 

c. □ is not required, as the application was filed in the United States Receiving Office (RO/US). 

6. □ An English language translation of the International Application as filed (35 U.S.C. 37l(cX2)). 

a. □ is attached hereto. 
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7. Amendments to the claims of the International Aplication under PCT Article 19 (35 U.S.C. 371(c)(3)) 
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PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

IN RE APPLICATION OF : Stephen Spaulding Hickok 

FOR : METAL - CONTAINING 

COMPOS ITIONS , PREPARATIONS 
AND USES 

INTERNATIONAL 

APPLICATION NO. : PCT/GB00/03364 

INTERNATIONAL 

FILING DATE : 31 August 2 000 

ATTORNEY DOCKET NO. : MAG 2 0 0 03 

Cleveland, Ohio 44114-2518 
February 27, 2 0 02 

PRELIMINARY AMENDMENT 

Assistant Commissioner for Patents 
Washington, DC 2 0231 

Dear Sir: 

Prior to examination of the above-captioned patent 
application, please amend the application as follows: 

IN THE CLAIMS : 

Please amend claims 3 - 5, 7, 9, 10, 12, 14, 15, 17, 
21 - 3 3 as follows: 

3. (Amended) A composition as claimed in claim 1 
which essentially consists of (i) - (iv) as defined in 
claim 1 . 
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4. (Amended) A composition as claimed in claim 1 
which consists of (i) - (iv) as defined in claim 1 apart 
from any unavoidable impurities. 

5. (Amended) A composition as claimed in claim 1 
wherein (i) is an inorganic salt of zinc, magnesium, 
copper, selenium, iron, nickel, titanium or vanadium. 

7. (Amended) A composition as claimed in claim 5 
in which said salt (i) is a zinc, magnesium, copper, iron 
or selenium salt. 

9 . (Amended) A composition as claimed in claim 1 
in which the metal ion modifier (ii) is at least one 
metal ion binding, complexing, or sequestering agent. 

10. (Amended) A composition as claimed in claim 1 
wherein (ii) comprises one or more inorganic ammonium 
compounds capable of dissociating in water into ammonium 
ions such as one or more of: ammonium sulphate, ammonium 
chloride, ammonium phosphate, and ammonium citrate. 

12. (Amended) A composition as claimed in claim 1 
in which (iii) comprises one or more of sulphuric, 
hydrochloric, phosphoric and citric acids. 

14. (Amended) A composition as claimed in claim 1 
in which (iv) consists essentially of distilled water or 



entirely of distilled water apart from any unavoidable 
impurities . 

15. (Amended) A composition as claimed in claim 1 
in which the pH value is less than 5, preferably less 
than 4, more preferably less than 3, most preferably less 
than 2.5. 

16. (Amended) A composition as claimed in claim 15 
in which the pH value is 2 or less such as in the range 
of 1 to 2. 

17. (Amended) A composition as claimed in claim 1 
in which the electrolytic potential is in excess of 2 0 
millivolts, preferably in excess of 50 millivolts and 
more preferably in excess of 100 millivolts. 

21. (Amended) A method of making a composition as 
claimed in claim 1 comprising dissolving (i) in distilled 
water, adding (ii) and mixing or allowing to dissolve. 

22. (Amended) A method as claimed in claim 21 in 
which (i) is as defined in claim 5. 

23 . (Amended) A method as claimed in claim 21 in 
which (ii) is defined in claim 11. 



24. (Amended) A method as claimed in claim 21 



wherein (iii) is as defined in claim 12. 

25. (Amended) Use of a composition as claimed in 
claim 1 as a medicament for treating or preventing a 
pathogenic disease or disorder. 

26. (Amended) A composition as claimed in claim 1 
for the preparation of a medicament for treating or 
preventing a pathogenic disease or disorder. 

27. (Amended) Use of a composition as claimed in 
claim 1 as an antimicrobial, antiviral, ant i- retrovirus, 
or antifungal formulation. 

28. (Amended) An antimicrobial, antiviral, 
antiretrovirus or antifungal formulation comprising a 
composition as claimed in claim 1 in conjunction with a 
pharmaceutically acceptable carrier, diluent or excipient 
therefor . 

29. (Amended) Use of a composition as claimed in 
claim 1 for the treatment of water, or predominantly 
water-containing material. 

30. (Amended) Use of a composition as claimed in 
claim 1 for the treatment of sewage, industrial or 
municipal wastes. 



31. (Amended) Use of a composition as claimed in 
claim 1 for the treatment of foodstuffs as a disinfectant 
or bactericide, particularly copper containing such 
compositions . 

32. (Amended) Use of a composition as claimed in 
claim 1 for the preservation of plants, flowers, trees or 
shrubs . 

33. (Amended) Use of a composition as claimed in 
claim 1 in the treatment of a metal for coating, sealing, 
plating or otherwise forming an ant i- corrosive layer upon 
a metallic substrate. 



REMARKS 

This application is the entry into the national 
phase in the United States concerning International 
Application PCT/GB00/033 64 . In the International 
Application, there are a number of multiply dependent 
claims. Some of these claims are themselves dependent 
from other multiply dependent claims. Since such a claim 
structure is impermissible in the United States, 
applicant takes this opportunity to remove all multiple 
dependencies from the claims. 

Prompt and favorable examination of claims 1-34 is 

respectfully requested. 

Respectfully submitted, 

FAY, SHARPE, FAGAN, 
MINNICH & McKEE, LLP 

E n^M^> — 

Jaft ¥y Moldovanyi, Reg. No. 2 9,67 8 
1Y00 Superior Avenue, 7th Floor 
Cleveland OH 44114-2513 
(216) 861-5582 
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IN THE CLAIMS : 

Please amend claims 3 - 5, 7, 9, 10, 12, 14, 15, 17, 
21 - 33 as follows: 

3. (Amended) A composition as claimed in claim 1 
[or 2] which essentially consists of (i) - (iv) as 
defined in claim 1. 

4. (Amended) A composition as claimed in [any 
preceding] claim 1 which consists of (i) - (iv) as 
defined in claim 1 apart from any unavoidable impurities. 

5. (Amended) A composition as claimed in [any 
preceding] claim 1 wherein (i) is an inorganic salt of 
zinc, magnesium, copper, selenium, iron, nickel, titanium 
or vanadium. 

7. (Amended) A composition as claimed in claim 5 
[or 6] in which said salt (i) is a zinc, magnesium, 
copper, iron or selenium salt. 

9. (Amended) A composition as claimed in [any 
preceding] claim 1 in which the metal ion modifier (ii) 
is at least one metal ion binding, complexing, or 
sequestering agent . 

7 



10. (Amended) A composition as claimed in [any 
preceding] claim 1 wherein (ii) comprises one or more 
inorganic ammonium compounds capable of dissociating in 
water into ammonium ions such as one or more of : 
ammonium sulphate, ammonium chloride, ammonium phosphate, 
and ammonium citrate. 

12. (Amended) A composition as claimed in [any 
preceding] claim 1 in which (iii) comprises one or more 
of sulphuric, hydrochloric, phosphoric and citric acids. 

14. (Amended) A composition as claimed in [any 
preceding] claim 1 in which (iv) consists essentially of 
distilled water or entirely of distilled water apart from 
any unavoidable impurities. 

15 . (Amended) A composition as claimed in [any 
preceding] claim 1 in which the pH value is less than 5, 
preferably less than 4, more preferably less than 3, most 
preferably less than 2.5. 

17. (Amended) A composition as claimed in [any 
preceding] claim 1 in which the electrolytic potential is 
in excess of 20 millivolts, preferably in excess of 50 
millivolts and more preferably in excess of 100 
millivolts . 

21. (Amended) A method of making a composition as 
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claimed in [any preceding] claim 1 comprising dissolving 
(i) in distilled water, adding (ii) and mixing or 
allowing to dissolve. 

22. (Amended) A method as claimed in claim 21 in 
which (i) is as defined in [any one of claims 5 to 8] 
claim 5 . 

23. (Amended) A method as claimed in claim 21 [or 
22] in which (ii) is defined in [any one of claims 9 to 
11] claim 11 . 

24 . (Amended) A method as claimed in [any one of 
claims 1 to 21] claim 21 wherein (iii) is as defined in 
claim 12 [or 13] . 

25. (Amended) Use of a composition as claimed in 
[any one of claims 1 to 21] claim 1 as a medicament for 
treating or preventing a pathogenic disease or disorder. 

26. (Amended) A composition as claimed in [any one 
of claims 1 to 21] claim 1 for the preparation of a 
medicament for treating or preventing a pathogenic 
disease or disorder. 

27. (Amended) Use of a composition as claimed in 
[any one of claims 1 to 21] claim 1 as an antimicrobial, 
antiviral, anti-retrovirus, or antifungal formulation. 



28. (Amended) An antimicrobial, antiviral, 
antiretrovirus or antifungal formulation comprising a 
composition as claimed in [any one of claims 1 to 21] 
claim 1 in conjunction with a pharmaceutically acceptable 
carrier, diluent or excipient therefor. 

29. (Amended) Use of a composition as claimed in 
[any one of claims 1 to 21] claim 1 for the treatment of 
water, or predominantly water-containing material. 

30. (Amended) Use of a composition as claimed in 
[any one of claims 1 to 21] claim 1 for the treatment of 
sewage, industrial or municipal wastes. 

31. (Amended) Use of a composition as claimed in 
[any one of claims 1 to 21] claim 1 for the treatment of 
foodstuffs as a disinfectant or bactericide, particularly 
copper containing such compositions. 

32. (Amended) Use of a composition as claimed in 
[any one of claims 1 to 21] claim 1 for the preservation 
of plants, flowers, trees or shrubs. 

33. (Amended) Use of a composition as claimed in 
[any one of claims 1 to 21] claim 1 in the treatment of a 
metal for coating, sealing, plating or otherwise forming 
an anti-corrosive layer upon a metallic substrate. 
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"Metal-containing Compositions, Preparations and Uses" 
It is well established that minerals i.e. traces of selected metal elements are 
required as part of the human diet for good health. Mineral deficiencies can lead to poor 
health and specific disorders. Amongst the minerals that the body requires, there are, 
5 for example, the metals zinc, magnesium, copper, iron, and selenium. The human body 
requires traces of such minerals in soluble form whereby the corresponding metallic ions 
are bio-available within the bloodstream. 

With the increase in highly processed and convenience foods, there are concerns 
that the typical diet in today's conditions may not contain sufficient vitamins and/or 

10 minerals. Accordingly vitamin and mineral supplements are widely available without 
prescription on the basis that they are foodstuff components and not medicaments. 

This invention is particularly concerned with mineral metal compositions, their 
preparation and uses within a mineral 'delivery' system for humans or animals. It is 
known that mineral salts by themselves, e.g. zinc sulphate, iron sulphate and the like will 

15 dissociate in aqueous solution to form the corresponding ions e.g. Zn 2+ and Fe 2 * with 
S0 4 2 *. However, it has. been observed that the metallic mineral ions in solution within the 
bloodstream are not readily bio-available in the sense of being available for uptake by 
cells. Accordingly there are at least two mineral 'binder' systems available for enhancing 
bio-availability of these ions. Most mineral supplement compositions presently available 

20 are based upon an inorganic chelate binder system. In such compositions, the required 
mineral element e.g. zinc, magnesium or the like is chemically bonded to a chelate such 
that bio-availability of the mineral ions is still significantly impaired. The digestive system 
has difficulty in leaching the mineral element away from the chelate binder for cellular 
uptake. This limits their bio-availability. Chelate based mineral supplements apparently 

25 limit the body's absorption of the elemental mineral to some 7 to 10% of that presented. 
It is suggested that the remaining mineral content is not absorbed into the bloodstream, 
but is passed in the urine or faeces. Cheiate-bound iron mineral supplements, in 
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particular, can cause constipation as the chelate can act as a flocculent in the large 
intestine, it is desirable that such disadvantage be overcome in an alternative mineral 
'delivery' system with improved bio-availability of the mineral elements. 

Another mineral supplement composition is based upon a mineral salt combined 
5 with an organic glutamate binder. One product based upon the glutamate bound mineral 
delivery system is a lozenge containing zinc for oral ingestion. However, not only does 
the glutamate delivery system demonstrate restricted mineral element/ion bio-availability 
in similar fashion to the chelates described above, but also zinc glutamate lozenges in 
particular tend to leave undesirable coloured stains in the mouth. Accordingly it is also 

10 desirable to overcome this particular disadvantage in an alternative mineral delivery 
system providing better mineral element bio-availability. 

In consequence it can be summarised that the existing chelate and glutamate 
bound mineral compositions deliver such mineral elements into the bloodstream but only 
a small proportion of the total content of the respective mineral element, and over a 

15 relatively lengthy period of time whereby specific mineral bio-availability is limited. 

The present inventor has considered the existing mineral delivery systems such as 
the chelate and glutamate delivery systems and their disadvantages. The present 
invention provides inter alia, alternative mineral delivery systems based on quite different 
components which have been found to improve specific mineral bio-availability in terms 

20 of not only bloodstream quantities but also bloodstream absorption time. 

The present inventor provides several aspects to his invention, based upon mineral 
or other metallic element - containing compositions, methods for preparing such 
compositions and uses of such compositions which encompass several distinct technical 
fields apart from the field of mineral supplements for the human or animal diet, namely 

25 uses of the compositions for medical conditions in the treatment of a disease or disorder, 
treating or purifying water or sewage, use as an algaecide, fungicide and disinfectant and 
uses in treating metal substrates to control corrosion. 
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Accordingly in a first aspect of this invention there is provided a metal-containing 
composition substantially comprising: 

(i) at least one water soluble metal compound which forms metal ions when 
dissolved in water, 
5 (ii) at least one metal ion modifier as herein defined, 

(iii) at least one acid, and 

(iv) water 

said composition having a pH of less than 6 and an electrolytic potential in excess of 10 
millivolts. 

10 The term 'metal' is used herein to encompass semi-metals of a mineral nature, 

e.g. selenium. 

Such compositions preferably essentially consist of the aforesaid components 
with any preferred additives and more preferably consist of such ingredients, optional 
additives and the balance being any inevitable impurities. 

15 In a second aspect of this invention there is provided a method of making a 

composition as defined in the first aspect comprising dissolving (i) in distilled water, 
adding (ii) and mixing or allowing to dissolve, then adding (iii) whilst simultaneously 
monitoring the pH and electrolytic potential of the composition until a required value of 
each measurement is obtained. 

20 A third aspect of this invention provides the use of a composition as defined in the 

first aspect in medicine, for example the use of such a composition for preventing or 
treating one or more of the following pathogenic disorders, namely bacterial, fungal or 
v\ra\ infection, retrov\ra\ infection such as AIDS or Hepatitis C, particularly including 
copper containing such compositions for treating one or more of the following diseases. 

25 namely cholera, salmonella, shigella, E.Coli and chlamydia. 
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A fourth aspect of this invention provides the use of a composition as defined in the 
first aspect, in the preparation of a medicament for use in the treatment of a disease or 
disorder, such as one or more of the aforementioned diseases or disorders. 

The invention also provides in a fifth aspect the use of a composition as defined in 
5 the first aspect in the treatment of water or water containing materials or sewage, 
effluent, commercial, domestic waste products as a bactericide, or aigaecide, flocculent 
viricide and/or fungicide. 

A sixth aspect of the present invention provides the use of a composition as 
defined in the first aspect to form a corrosion resistant coating or plating for metal 
1 0 substrates, to act as a sealant against metal corrosion. 

(n a seventh aspect the present invention provides the use of a composition as 
defined in the first aspect as a bactericidal and/or fungicidal preservative against the 
bacterial or fungal deterioration of edible foodstuffs. 

The metal ion modifier is preferably a binder other than chelate or glutamate 
15 effective to transport ions incorporating the metallic mineral element through the 
digestive system and into the bloodstream in bioavailable form. Such binder can be, for 
example, a complexing, buffering or sequestering agent it is most preferred to use 
soluble ammonium compounds, such as one or more of the following ammonium salts: 
ammonium chloride, sulphate or phosphate. 
20 Such metal ion modifiers appear particularly effective in retaining and sustaining 

electrolytic potential. 

The present invention is based on the inventor's discoveries that an improved 
metallic mineral delivery system for the human or animal bloodstream and other uses 
25 can be formulated from selected metal-containing electrolytes in acidic aqueous media 
which demonstrate a measurable electrolytic potential which is stable for a significant 
period of time. Such compositions have surprisingly been found, inter alia, when 
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ingested or absorbed to make the mineral ions more rapidly available to the body for 
cellular uptake, and more efficiently and sustainably in terms of percentage by weight of 
bio-available mineral within the bloodstream, after a given time. Additionally it would 
appear that the ions incorporating the metallic mineral element are more bio-active due 
5 to enhanced beneficial effects which have been observed. The ions incorporating the 
metallic mineral element appear to be polarised, with an overall catioriic charge. 
Accordingly, within the present compositions, the metallic element effects appear to be 
synergistically improved by the metal ion modifier. In particular this appears to be the 
case with zinc and magnesium compositions. 

10 In preferred embodiments of the invention, the metal compositions are mineral 

metal such compositions and can act transdermal^ by passing through the skin, mucosa 
or other mucous membrane, for even more rapid absorption into the bloodstream. 

Preferred embodiments of the compositions for dietary supplement or medical uses 
can provide up to 90% by weight of the mineral element absorbed into the bloodstream, 

15 in bio-available and potentially more bio-active form in up to 10 minutes e.g. within 6 to 
10 minutes. Accordingly such compositions for dietary or medical uses in the form of 
acidic aqueous electrolyte solutions can provide for rapid mineral element ion delivery to 
the body for cellular uptake, with less wastage of the desirable mineral passing in the 
urine and/or faeces. 

20 in the case of preferred compositions which contain iron or zinc as the mineral 

element, it is possible to avoid the disadvantages of chelated iron and zinc glutamate 
mentioned above, whilst simultaneously providing more of these mineral elements 
available in the bloodstream in less time and again apparently in a more bio-active form. 
The present compositions for human or animal dietary or medical use are 

25 preferably based upon the presence of at least one water soluble metal compound such 
as a mineral metal salt in aqueous compositions which further contain components as 
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defined in the first aspect and all of which said components have been designated GRAS 
(generally regarded as safe) food additives or other chemicals by the US-FDA 

In order to make the present compositions for human or animal dietary or medical 
use, it is preferred for the following general preparative procedure to be adopted: 
5 General Procedure 

(a) The required metal such as a mineral element e.g. zinc is included by way of a 
soluble salt of the metal such as zinc sulphate. This is to be completely dissolved in 
distilled water (in contrast to deionised water) preferably 1 litre by mixing the salt into the 
water at ordinary room temperature, e.g. about 20°C by vigorous stirring. The 

10 corresponding metallic mineral ions thereby form in the aqueous solution. 

(b) When all the metallic salt has been completely dissolved in the distilled water, 
at least one metal ion modifier is added, preferably a sequestering, buffering or 
complexing agent such as one or more soluble ammonium salts, for example one or 
more of: ammonium sulphate, ammonium chloride, ammonium citrate, and ammonium 

15 phosphate, which is mixed into the solution to dissolve therein. 

(c) To the aqueous mixture, obtained in step (b), at least one acid component (e.g. 
sulphuric and/or citric acid or hydrochloric acid) is added carefully and slowly, preferably 
by measured metering , to lower the pH of the mixture to a preferred level and to 
simultaneously exhibit a measurable electrolytic potential until a preferred level thereof is 

20 also reached. The value of electrolytic potential is preferably measured and monitored 
by milli-voltmeter. Several commercially available instantaneous readout pH meters can 
function as a millt-voltmeter by simple adjustment. Sufficient acid should be added so as 
to control the values of pH and electrolytic potential. This process for making the 
aqueous metal-containing compositions, particularly mineral metal such compositions for 

25 dietary or medical use, can be likened to a form of electrometric titration. 

The inventor has observed that in many embodiments, after completion of step (c) - 
the addition of one or more appropriate acids, most preferably GRAS designated acids. 
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the compositions exhibit behaviour associated with dynamic equilibrium solutions at 
relatively high electrolytic potential. An exothermic reaction during step (c) may be 
observed. The aqueous compositions in many embodiments also appear to demonstrate 
the characteristics of an overall cationic solution in which positively charged cations 
5 including the metallic element outnumber the anions. Furthermore such cations when 
present in the bloodstream appear to be attracted to and thereby damage or destroy 
pathogenic cells having an overall negative charge, such as bacterial, fungal or viral 
cells. 

In order that the invention in all its aspects may be further elucidated a plurality of 
10 non-limiting examples are now presented in tabular form for a more complete 
appreciation of the invention, and to enable these and other embodiments of the 
invention to be reduced to practice by one of ordinary skill in the art. The preparative 
procedure in each example corresponds to the general procedure already outlined 
above, using 1 litre of distilled water, or 860mls in the case of example 13a. 
15 For the medical fields of application, the formulations can be administered orally in 

the range of 1 drop to 15 drops, dissolved in more water, once, twice or three times daily, 
depending upon the severity of the condition. 

For the non-medical fields of application, the quantities to be used can be varied 
according to economics, effects desired, volume of material (eg water) to be treated. 
20 The precise amounts are rather less critical and adjustments can be made by the user. 

It will be appreciated that where the metal compound is a sulphate, then the 
metal ion modifier is preferably also a sulphate and the acid preferably is sulphuric. 

Similarly where the metal compound is a chloride, the ion modifier is preferably 
also a chloride and the add is preferably hydrochloric. Where the metal ion modifier is a 
25 phosphate, it is preferred to use phosphoric acid as the acid, whatever metal salt is used 
as the source of metallic ions. 
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From these examples it will be appreciated that the compositions may include one 
or more other additional components, besides the metal such as the preferred mineral, 
metal ion modifer, acid and water. By way of example, in zinc mineral compositions for 
dietary supplements or medical use it is preferred to incorporate one or more of the water 
5 soluble vitamins C, B5 and B6, each of which appear to play a role in accelerating 
delivery of the zinc mineral to cells via the bloodstream, to enhance the beneficial zinc 
ion effects . 

In the case of magnesium mineral compositions for treating or preventing viral 
infections, it is preferred to include vitamins B1 and B3 to promote or synergise such 
10 beneficial anti-viral properties of the magnesium ion. 

In the case of magnesium mineral compositions for treating chronic fatigue 
syndrome, it is preferred to include malic acid because it is useful for the same purpose. 
Compositions based on magnesium for treating PMT (pre-menstruai tension) preferably 
also include a natural diuretic to relieve water retention and for such compositions 
15 intended to treat insomnia, it is preferred also to include known sleep enhancers such as 
valerian or rapid eye movement extenders such as melatonin. 

Zinc mineral compositions intended for enhancing vitality and for countering the 
effects of tiredness may further contain one or more of the following or other stimulants: 
caffeine, nicotine and ginseng. 
20 The present compositions when used as a mineral source for rapid ingestion can 

demonstrate the following properties and advantages: 

(1 ) An ability to bind metal ions, eg from salts through the action of at least one metal 
ion modifier within the acidic, eiectroiytically active aqueous solution. In this regard, the 
metal ion modifier appears to act as a binder and/or buffering agent which links up with 
25 the metal ions, and which 'buffers' those desirable metal ions against removal from the 
bloodstream. 
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(2) An ability to deliver and retain those mineral rnetals in an ionically modified form 
in the human or animal bloodstream through the buccal muscosa, oesophagus or 
stomach rapidly, i.e within a few minutes. 

(3) The ionically modified mineral metal ions appear to remain in the blood serum to 
5 facilitate bio-availability of the specific mineral metal for cellular uptake, and moreover 

certain effects which have been observed appear to indicate that it is not only the bio- 
availability which is enhanced, but also and quite surprisingly the bioactivity of the 
mineral. This could be due to the apparent stability of overall cationic charge of the ions 
incorporating the metal. 

10 (4) The ionically modified mineral metal ions retain a net positive electrical charge 
which interacts with negatively charged virus, bacteria or fungal cells, forming a complex 
with these pathogens. 

(5) The ionically modified mineral metal ions in solution carry and appear to have the 
ability to deliver an electrical charge. This charge coupled with the overall mineral metal 

15 delivery system and the selected mineral metals help to control pathogens (bacteria, 
fungi and virus) apparently by degrading their membranes, complexing the pathogens 
thereby rendering them inactive or otherwise unable to harm the host's body. In this 
regard the present mineral metal compositions when delivered into the bloodstream, help 
the body's natural \mmune system to fight infection. 

20 (6) Substantially improved bio-availability of the mineral in the bloodstream after 
digestion or absorption in terms of mineral quantity and substantially reduced time for the 
mineral to become bio-available after digestion or absorption i.e. rapid absorption. 
(7) Additional medical benefits have surprisingly been found above and beyond the 
known benefits of mineral supplements. The present compositions have a wide variety 

25 of uses in medicine as hereinbefore described and whilst such benefits have been shown 
applicable to the treatment of human disease, similar uses are proposed in the 
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treatment of animals by way of using the present compositions as veterinary mineral 
supplements. 

The present compositions may be formulated as aqueous solutions and presented 
for use and/or sale within dropper bottles for convenient addition to foodstuffs, beverages 
5 or to water for consumption. Alternatively the compositions can be applied directly to the 
buccal mucosa for even more rapid mineral metal absorption into the bloodstream. 

Alternatively the compositions may be formulated as capsules containing a unit 
dose, or presented in tablet form after evaporating or freeze drying the compositons in 
such a manner that the pH and electrolytic potential can be substantially restored to the 
10 preferred values described herein by the presence of acid in the stomach. 

In order that application of the invention may be demonstrated, reference is now 
made to the accompanying drawings and the following non-limiting examples. 

Figure 1 shows the antibacterial activity of Example 24 against Escherichia coli 
QC strain at a variety of dilutions. Exposure was for one hour at 37 degrees centigrade. 
15 Under these testing conditions, a dilution of as little as 0.04 ppm was still effective in 
reducing bacterial counts by 99.9%. Recommended dosage is at the 1ppm level. 
Actual Data: 

Control: (0 ppm) 9x1 0"* cfu/mi (colony forming units/milliJitre) 
1 .0 ppm: No recoverable bacteria 

20 0.2 ppm: No recoverable bacteria 

0.04 ppm: 12.7 cfu/ml 

0.008 ppm: 1 x 10 4 cfu/ml 

0.0016 ppm: 6.4 x 10 5 cfu/ml 

Figure 2 shows the results of treating a treatment plant effluent with a formulation 

25 according to Example 24, wherein the colony forming units plotted are of residual fecal 

coiiforms. The conditions leading to these results were as follows: 
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1 hour Exposure Time, 22 Degrees Centigrade 



Typical Effluent Conditions, Mg / L: 



5 



Dissolved Oxygen 4.8 

COD 106 

pH (max) 7.5 

pH(min) 7.1 

Ammonium (NH3-N) 9.0 

Total N (Kjeldahl) 9.4 

Nitrogen Species (NOx) 3.8 



10 



BOD 



12 



Figure 3 shows the antibacterial activity of an example 24 formulation against 

Escherichia coli QC strain at a 1ppm concentration. Exposure was for one hour at 37 

degrees centigrade in 1 mM P0 4 buffer. 

15 Actual Data: 

Control: (0 ppm) 9 x 10 4 cfu/ml 

1ppm: No recoverable bacteria 

Further results against a variety of bacteria using a formulation corresponding to 
20 Example 24 are shown in figure 4. The conditions were broadly similar to those 
described with reference to Figure 3. 

The figures demonstrate the bacteriocidal activity. 



Ul 15:20 hAA U148U414405 



_MMU1B£..B0SS 



10/070062 

GB000336' 

JC13Rec'dPCT/PT0 27 FEB 2002 



19-11-2001 




• 19 
CLAIMS 

l. A metal-containing composition substantially 
comprising 



m 



(i) at least one water soluble metal compound which forms 
metal ions when' dissolved in water, which consists of 
compound of at least one of the following: zinc, 
magnesium, copper, selenium, iron, nickel, titanium, 

10 vanadium, and aluminium, 

(ii) at least one metal ion binding, completing or 
sequestering agent other than chelate or glutamate, 



15 (iii) at least one acid, and 



n : 

5 



[ iv) water 



said composition having a pH of less than 3 and an 
20 electrolytic potential in excess of 50 milivolts. 

2. A composition as claimed in claim 1 wherein said 
metal compound is a compound of one of the following 
mineral metals ; copper, magnesium, selenium, iron and 
2S zinc. - 



3. A composition as claimed in claim 1 or 2 which 
essentially consists of (i) - (iv) as defined in claim 1. 
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4 . A. composition as claimed in any preceding claim which 
consists of (i) - (iv) as defined in claim 1 apart from 
any unavoidable impurities. 

5 

5. A composition as claimed in any preceding claim 
wherein (i) is an inorganic salt of zinc, magnesium, 
copper, selenium, iron, nickel, titanium or vanadium. 



ha*'-'- 

SI 



m 



10 6. A composition as claimed in claim 5 in which said 
salt (i) is sulphate, chloride or nitrate. 

7. A composition as claimed in claim 5 or G in which 



•Jf « said- salt (i) is a zinc, magnesium, copper, iron or 

*W 15 selenium salt- 



8. A composition as 'claimed in claim 7 in whicb (i) is 
zinc sulphate, magnesium sulphate, iron sulphate or copper 
sulphate. 

20 

9. A composition as claimed in any preceding claim 
wherein (ii) comprises one or more inorganic ammonium 
compounds capable of dissociating in water into ammonium 
ions such as one or more of ammonium sulphate, ammonium 

25 chloride, ammonium phosphate, and ammonium citrate. 

10. A composition as claimed in claim 9 wherein (ii) ia 
ammonium sulphate. 
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11. A composition as claimed in any preceding cl^im in 
which (iii) comprises one or more of sulphuric, 
hydrochloric, phosphoric and citric acids. 

5 

12. A composition as claimed in claim 11 wherein (iii) is 
concentrated sulphuric or hydrochloric acid. 

13. A composition as claimed in any preceding claim in 
10 which <iv) consists essentially of distilled water or 

entirely of distilled water apart from any unavoidable 
impurities . 

* i 

14. A composition as claimed in any preceding claim in 
15 which the pH value is less than 2.5. 

15. A composition as claimed in claim 14 in which the pH 
value is 2 or less such as- in the range of 1 to 2. 

20 16. A composition as claimed in any preceding claim in 
which the electrolytic potential is in excess of 100 
millivolts . 

17. A composition as claimed in claim 16 which the 

25 elecirolycic potential is in excess of 200 millivolts. t 

18. * A composition as claimed in claim 17 in which the 
electrolytic potential is in excess of 300 millivolts and 
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preferably at least 340 millivolts. 

19. A composition as claimed in claim 18 in which the 
electrolytic potential is in the range of 340 to 400 * 

5 millivolts. 

20. A method of making a composition as claimed in any 
preceding claim comprising dissolving (i) in distilled 
water, adding (ii) and mixing or allowing to dissolve, 

10 then adding (iii) whilst simultaneously monitoring the pH 
and electrolytic potential of the composition until a 
rjL required value of each measurement is obtained. 



o 



21. A method as claimed in claim 20 in which (i> is as 

^ 15 defined in any one of claims 5 to 8. 

SB 

6 22 . ; A method as claimed in claim 20 or 21 in which (ii) 

is as defined in claim 9 or 10. 

20 23. A" method as claimed "in any one of claims 20 to 22 
wherein (iii) is as defined in claim 11 or 12. 

24. An antimicrobial, antiviral, ant t retrovirus or 
antifungal formulation comprising a composition as claimed 
25 in any one of claims 1 co 19 In conjunction with a 
pharmaceutical^ acceptable carrier, diluent or excipient 
therefor. 
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25- Use of a composition as claimed in any one of claims 
1 to 19 for the treatment of water, or predominantly water 
- containing material- 

5 26- Use Of a composition as claimed in any one of claims 
1 to 19 for the treatment of sewage, industrial or 
municipal wastes. 

27. Use of a composition as claimed in any one of claims 
10 1 to 19 for the' treatment .of foodstuffs as a disinfectant 

or bactericide, particularly copper containing such 
compositions . 

28. Use of a composition as claimed in any one of claims 
15 1 to 19 for the preservation of plants, flowers, trees or 

shrubs - 

29. Use of a composition as claimed in any one of claims 
l tri 19 in the treatment of a metal 'for coating, sealing, 

2 0 plating or otherwise forming an anti- corrosive layer upon 
a metallic substrate. 

30. Use as claimed in claim 29 wherein the composition 
contains one or more of copper, nickel, titanium or 

2 5 vanadium. 

31. A composition as claimed in any one of claims 1 to 19 
for use aa a medicament for treating or preventing a 
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pathogenic disease or disorder. 

32. Use of a composition as claimed in any one of claims 
1 to 19 in the preparation of a medicament for treating or 

5 preventing a pathogenic disease or disorder. ! 

33. Use of a composition as claimed in any one of claims 
1 to 19 as an antimicrobial, antiviral, ant i- retrovirus, 
or antifungal formulation. 
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Attorney Docket No.: MAG 2 0003 
DECLAR ATION AND POWHft OP ATTORNEY FOR PATENT APPLICATION 
As a below inventor, 1 hereby declare thai: 

My residence, post office address and citizenship are as slated below next to my name, 

I believe I am the original, first and sole invunLor( if only one name Is listed below) or an original, first and 
joint inventor (if plural names arc listed below) of the subject matter which is claimed and for which a 
patent is sought on the invention entitled; 

METAL-CONTAINING COMPOSITIONS, PREPARATIONS AND USES 



the specification of which: 



I ] is attached hereto 



m 
m 



y ; 

rut 



[ ] • was filed on , 



as Application Serial No., 
•and was amended on 



Of applicable) 

[ J was filed as International Application No. PCT/GB00/03364 cn 31 August 2000. 

1 hereby stale that I have reviewed and understand the contents of the above identified specification, 
including the claims, as amended by any amendment referred to above, 

I acknowledge the duty to disclose information which is material to the examination of this application in 
accordance with Title 37, Code of Federal Regulations, § 1,56 (a). 

I hereby claim foreign priority benefits under Tide 35. United States Code, § 119 or 365(b) of any foreign 
application(s) for patent or inventor's certificate, or 365(a) of any PCT international application which 
designated at least one country other than the United States of America., listed above aad have also identified 
below, by check the box, any foreign application^) for patent or inventor's certificate, or of any PCT 
international application having a filing date before that of the application on which priority is claimed; 



Prior Foreign Applications 



(Number) 



Qrpj»r grjtain 
(Country) 



31 August 1999 



(Day/Month/Ycar Filed) 



Certified Copy 
Attached? 



992»37.6. 
(Number) 



Great Britain 
(Country) 



30 November 1999 

(Day/Moath/Year Filed) 



No 



Certified Copy 
Attached? • 



I hereby claim the benefit under 35 U.S.C. 119(e) of an United States provisional application(s) listed 

below. 



[ ] additional provisional application numbers are 
Application No(s) (Day /Month/ Year Filed) lisred on a supplemental priority data .sheet attached 



I hereby claim the benefit under Title 35, United States, § 120 of any United States application^) or any PCT 
intcrnarlonal application designating the United States of America, listed oelow and, insofar as th.e subject 
matter of each of the claims of this application is not disclosed in the prior United States application or PCT 
International application in the manner provided by the first paragraph of Title 35, United States Code, § 
112, I acknowledge the duty to disclose material information which is material to patentability as defined in 
Title 37, of Federal Regulations Code. § 1.56(a) which became available between the filing date of the prior 
application and the national or PCT International filing dale of this application: 



U.S. Parent Application 
or PCT Parem Number 



Parent Filing Data 
(MM/DD/YYYY) 



Parent Patent Number 
(ff Applicable) 
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POWER OF ATTORNEY: As a named Inventor, ! hereby appoint the following attorneys to prosecute 
this application and transact all business In flie Patent and Trademark Office connected therewith. 


Mark E. Bandy. Reg,UaJ&ZSSL 
Brian O. Sembenlek, Reg. Ka^444fi^ 
John p. Cemery, R»q- u&jami 

David B. Cupar, Reg. N&j£Z£Ut 
Joseph 0, Greher, Reg. I^3Z42^ 
Matthew P. Dugan, Rag, #cU466^ 
Christopher d. Fsgan. Reg. No. 22,887; 
Patrick D. Ftovd. Reo. No. 39.671 
Jude A. Fry, Reg. Ro. 33,345 
Steven M. Haas, Reg. *&sJK4££l 
Mfch^E.HudzlnsKl. Reg- hlsSuS* 
Edward T. Kennedy, Reg. Ner^M** 
Richard M. Klein, Reg. N9r33£Q£l 
Thomas £. Kocovsty; Jr. Reg. No^284&. 
Sandra M. Kosnfg, Reg. NslJS£22 


Scott A. McCoKlster, Reg. Na-3ia£l 
Jamea W. McKea, Reg. No r 3fi l 4fi2 
Richard J. Minnich. Reg. N^U2§ 
Jay f, MoWovanyL Reg. rsfo_29LfiZS 
PhHIp J. May, Reg. fctaJfcUSO 
Timothy E. Naurnsn, Reg. No-32L2fi3 
ErJk J. Overberger. Reg. 
Scott v- rvSna, Kag. wo? AO,.iga 
Patrick ft. Roche, R^Me^SSO 
James E. Scarbrough, Reg. No^4ZJ3S© 
Ann M. Skerry, Reg. N<M5£55 
Mark S. Svat, Reg. NQjdtfStl 
Anuj K. Wadhwa, Reg. NoPSOiQZ^ 
Joseph E Waters, Reg. N0rF5ft42Z 
JasonA.Worgu«, Reg.>ls^044 


piRECT ALL CORRESPONDENCE TO: 
Jay F. Moldovanyi, Esq. \ 
Fay, Sharpe, Fagan, \ 
Minnich & McKee, LLP \ 
1100 Superior Avenue, 7th Floor 
Cleveland, OH 44114-2518 \ 


DIRECT TELEPHONE CALLS TO: 
(name and telephone number) 
Jay F. Moldovanyi, Esq. 
Telephone: 216/861-5582 
Facsimile: 216/241-1666 



rHoeSydeciarc thai all statements mada herein of ray own knowledge are true and thai all statements made on 
information and belief are believed to be true; and further that these statements were made with the knowledge to 
willful false statements and the like sq made are punishable by fine or Imprisonment, or both under § 1 00 1 of Title 
1 8 of the United State Code and that such willful false statements may jeopardize the validity of the application 
or any patent issuing thereon. 



Fall name of sols inventor: _ 
inventor's Signanire: 

Country of Citizenship: Uuired Slates of , 



Stephen Spauldiiig HICKOK^ 




Dale- 



26 /7 /o2 



erica 



Post Office Address: Suite 2, Holland Park Mansions 
Holland Park Gardens 
London W14 SPY 
ENGLAND 



